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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypOBHE CPEAHETO OOIIETO
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHON pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3zoBaTelbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

[Iporpamma OpHEHTHpPOBAaHAa HA Pa3BUTUE IT0O3HABATEIIBHOM AaKTHUBHOCTH,
CaMOCTOATENbHOCTH, JII0O03HATEIBHOCTH CIIOCOOCTBYET (POPMUPOBAHUIO HHTEpPECA
K HAy4YHO-HCCIIEJOBATEIbCKON JEATENBHOCTH YYalIUXCs, 32 CUYET COBPEMEHHOTO
o0opynoBaHus 1ieHTpa oopazoBanus « Touka pocray.

Conepxanue mnporpaMmbl MO (GHU3UKE HaAMpaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO
noaxoaa. I[Iporpamma mo ¢usmke coorBercTByeTr TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM Ppe3yJbTaTaM
oOy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOJAMMOCTb PEANU3ALUU MEXKIPEIMETHBIX
CBs3ell (U3MKKM C €CTECTBEHHO-Hay4YHbIMM Y4e€OHbIMU mpenMeramu. B Hel
OTIPECIISAIOTCS OCHOBHBIE LIETH M3Y4YeHUS (U3MKH Ha YPOBHE CPEAHEro OOIIEero
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTarnpeJMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gu3Mke BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YpPOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e coJiepxaHue yueOHOTo npeameTa «Pu3uKa» mo rojgaM o0yueHus.

du3nka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPHUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOIo IpeJIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatoniem Mupe. [IkoabHbIN Kypc (GU3UKHU — CUCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SIBIICHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usndeckoit reorpadueir u actpoHommen. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAesseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIyYEHHUs] HOBBIX MAaTe€pHaJOB C 3aJaHHBIMU CBOWCTBAMHU M JAPYTHX.
N3ydenne ¢Gu3Mku BHOCUT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpa oOydarommuxcs, B (OpMUPOBAHHE YMEHUN HPUMEHSThH
HAy4YHBIA METO]I TO3HAHUSI IPU BHITIOJTHEHUH UMHU Y4€OHBIX UCCIEIOBaHU.



B ocHoBy Kkypca ¢(usukm s ypoBHSI CpemHEro o0Imero oOpa3oBaHUs
NOJIOKEH pAx HUACH, KOTOpble MOXXHO paccMaTpHBaTh KakK MPUHLHUIBI €ro
OCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPXKHUT MaTepuaj U3 BCEX pa3lieioB (M3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenmepanuzayuu. B COOTBETCTBMUM C HeW MaTepuall Kypca (QU3MKH
o0beIMHEH BOKpYr (u3uueckux tTeopuid. Beaymmm B Kypce sBisercs
(dopMupoBaHUEe MPENCTaBICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOIO TMOTeHIuana (U3MYECKONl HayKH, OCMBICIICHHUE CBS3M Pa3BUTHUS
¢u3ukun ¢ pa3BuTHeM oOOmIeCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOIMYECKUMU TPOOIeMaMu.

Hoess  mpuxnaowoit  nanpasnennHocmu. Kypc (usukum nmpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTMYECKUX IMPUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peamuzyercss TMOCPEICTBOM BBEIACHHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTMH, a Takxke 0OCYyXIeHus
npo0JIeM palMOHATBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€3011aCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBanus SBIAIOTCS (pusmyeckue Teopuu (HopMHpPOBaHUE MPENCTABICHUNA O
CTPYKTyp€ MOCTpPOeHUsl (PU3NUECKON Teopuu, poiu (QyHIaMEeHTaIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOAE, TIpPaHULAX
OPUMEHUMOCTH TEOpUH, JJI1 ONUCAHUSA €CTECTBEHHO-HAyYHBIX SIBIEHUUA U
MPOIIECCOB).

CucTeMHO-IeATENIbHOCTHBIN MOAX0A B Kypce (U3MKH pealn3yercs Mpexse
BCEro 3a CUET OpraHU3alud IKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jnst  6a3oBoro ypoBHsS Kypca (U3UMKA — OSTO HCIOJb30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M J1a0OpaTOpHBIX pPadoT,
KOTOpbIE B Iporpamme mo (u3nke 0ObeIWHEHBI B OOLIMI CIHUCOK YYEHHYECKHX
NpaKkTUYECKUX paboT. BhifeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padoT,
IPOBOAUMBIX JUISi KOHTPOJIA MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMHU
o0pa30BaTeNbHOrO Ipollecca MCXOAsl W3 OCOOEHHOCTEH IUIAHUPOBAaHUA U
OocHallleHuss kaOuHeta Qu3uku. Ilpu ->TOoM obecnieunBaeTcs OBIAJIEHUE
o0yJaronMMucs yMEHUSIMUA MPOBOJIUTH KOCBEHHBIE W3MEPEHHMs, HCCIEIOBaHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB MO TPOBEPKE
IPEIIOKEHHBIX TUIIOTES.



Bonbimoe BHUMaHWE yACNSETCS PEHICHUI0 PACUETHBIX W KAaYeCTBEHHBIX
3amad. [Ipu 3ToM 11 pacdETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aa4ll C SBHO
3aJaHHON (PU3NYECKON MOACIBIO, TIO3BOJISFOIINE IPUMEHSTh N3yUYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOr0 pasfeia Kypca, TaKk U HUHTETPUPYS 3HAHUS W3
pPa3HbBIX pa3ienoB. [[s KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBJISIOTCS 3a/laHUs HA
0o0ObsiICHEHHE TPOTEeKaHUsl (U3UYECKUX SBJICHUN U MPOLIECCOB B OKpPYKAIOMICH
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAENU ISl CUTYallMu MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4YeOHOTro Impolecca 0a30BbI ypOBEHb Kypca
(Gu3MKM Ha ypOBHE CPEIHEro 00I1Iero 00pa3oBaHusl JOJKEH U3YUYaThCsl B YCIOBHSIX
peIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOrO IMkia. B kabuHere (u3uku AOMKHO OBITH
HE0O0X0oIMMoe J1abopaTopHOoe 00O0pyJOBaHWE [JiS BBHIMIOJIHEHUS YKa3aHHBIX B
nporpaMme o (pU3MKE YYEHHUYECKHX MPAKTUYECKUX pabdoT U JEMOHCTPALIMOHHOE
o6opyoBaHUE.

JleMoHCTpallMoHHOE 00Opy/ioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
IPUHITIIIOM MHHUMAJIBHON JOCTaTOYHOCTH M  OOECIeYMBaeT IOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3MKe KIIOYEBbIX JAEMOHCTpaluil s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHUW ©  TPOIIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlaGopatopHoe 0O0OpyIOBaHHE Il YUYCHHMYECKUX NPAKTUUECKUX padoT
dbopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIIeUMBAETCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JABYyX oOOydJarommxcs. TeMaThyecKrue KOMILUIEKTHI
1ab60paTOPHOTO O0OPYAOBAHMS JOKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpaTOPUH.

OCHOBHBIMU TIEJISIMU U3Yy4YeHHS (GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

e (opmupoBaHme wHTEpeca M CTPEMJICHHS OOYYAOIMMUXCA K HAYIHOMY
U3YUYEHUIO MPUPOJbI, PA3BUTHE HMX HHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCJICI0OBATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBJICHUSIM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3y4YEHUS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMeHHI OOBSCHATH SBJICHHUS C HCIIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MNpenCTAaBICHUNA O PONM (PU3MKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.



JlocTuxeHue 3TUX Leleld 00ecrneynBaeTCsl PelIeHuEM CIEIyIOIUX 3a/1ad B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus:

e mnpuoOpeTeHue CUCTEMbl  3HAHHUU 00 001Iux buzmyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (¢opMHUpOBaHHWE YMEHHUM TPUMEHATh TEOPETUUECKHE 3HAHUS IS
OoOBbsiCHEHHs] (PU3MYECKUX SBICHUH B TPUPOAEC W IS TPUHATHUSA
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pa3IU4HbIX 337a4 C SBHO 33JaHHOMN
busznyeckol MoAenblo, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3ganue GU3NIEeCKOM MOJIENH, aJIeKBATHON yCIOBUSIM 3a]1a4H;

e TMOHUMAaHHUE (PU3NYECKUX OCHOB WU TMPHUHIMIOB JEUCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS U MPOBEIACHUS
(bU3UYECKUX SKCIIEPUMEHTOB, aHAJIW3a W UHTEpIpeTalnuu HHPOpMaIuH,
OTpeNENeHHS TOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTara;

e CO3JIaHME YCJIOBHM JJIsi Pa3BUTHS YMEHHUI MPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEITBHOCTH.

Ha wusyuyenune ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B He/IEI0), B
11 kimacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipenmaraemerii B mporpamme 1o ¢GuU3MKE TEpeueHb JTabopaTOpHBIX U
NpPaKTUYECKUX PabOT SABISIETCS PEKOMEH/IOBAHHBIM, YUYWUTENb JEJIaeT BHIOOP
MpOBEJEHUS J1a0OpaTOPHBIX pabOT M OMBITOB C YYETOM HHIAUBUIYATBHBIX
0COOCHHOCTEH 00yYarOIIMNXCSl.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3KcriepuMeHTa M TEOPUM B MPOLECCE TMO3HAHUS TMPHUPOIBI.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B HOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CnoxeHue nepeMeneHni U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneiinoe  aBukeHue. J[BUKEHME  MarepHalbHOM TOYKH IO
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIETIHBIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUST MEXAY IyTAMHU, MNPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
JUISl MaTepUANIbHON TOYKHU. TpeTuii 3aKkoH HproToHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuma Tspkectu. IlepBas Kocmudeckas
CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUSA NIPU IBUKCHUU TEJa B dKUJIKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pasiie, OT X aedopMaiiui.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedhopMupoBaHHONW  mpyxkuHBL ~ [loTeHImanpbHas dSHeprus Tena  BOIU3U
ITOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne aOCOMIOTHO HEYNPYroro yjapa C MOMOIIbIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aMMOJICHCTBUSL YacTHUI[ BellecTBa. MoJenu CTPOEHUs Ta3oB, XUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HJCaIbHOTO raza. AOCONIOTHAs TeMmIilepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompolecchl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeACTaBIECHUE H30MPOIECCOB: HM30TEpPMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHUS HMJEaJbHOIO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenosanne 3aBUCUMOCTH MEXKy TapaMeTpaMy COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeTIbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBoil mamuHbl. [ukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJA JIEUCTBHEM CXATOTO BO3JyXa, HarpeBanue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OnpIT 1o aauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOpaHus, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsT BJIAXKHOCTh BO3ayxa. HaceleHHBIM map. YaenpHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpemeHHble Martepuanbl. [lnaBienue u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTE€pUalioB, U HAHOTEXHOJIOTHUU.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBRHON BIAXKHOCTH BO3/1yXa.

Paznen 4. djaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OneKTpu3auuss Tel. OJEKTpUYECKUi 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kymona. ToueuyHblil 3neKTpudecKuil 3aps.
Onextpuueckoe mone. Hampsok€HHOCTh anekTpuueckoro mnosst.  ITpuHnmn



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B SJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITYyUYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUEeCKHil TOK B razax. CaMOCTOSITEIbHBIM M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpsiMmoe wu3MepeHue JSIEKTpOABHXKYIIEH cuibl. KopoTrkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSSA NPOBOAUMOCTD IHO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenune xypca ¢puszuku 6a3oBoro ypoBHs B 10 kiacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, rumore3a, (pu3nyeckas BeIUYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE ABJICHUS B ) KUBOU MTPUPOE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naponasi TypOrHa, ObITOBOM XOJIOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE npuoOOpHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

I[loctostHHBIE =~ MarHuThl.  B3auMoaeMcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX MOJiel. JINHMKM MarHUTHOW WHAYKIUU. KapTMHa JUHUA MarHUTHOU
VHAYKIIUU MOJIS IOCTOSTHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHME DNEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BekTOpa MarHUTHOU
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe IMojie. IDJIEKTPOABMIKYIIAs CHJIAa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHUThI, JJEKTPOMArHUThI, BJIEKTPOJBUrATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON MHIYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AeiCTBUS NOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

HccnenoBanue sBiIeHUS 3NEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue konebanus. Ilepuon, yacrora, amrmuTyaa u (asza KojeOaHUA.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolux KoueOaHUusX. BoIHyX/I€HHbIE MEXaHUYEeCKUe
kosnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEaauH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnegoBanne NEpeMEHHOIO TOKa B ILENM W3  MOCIEAOBAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoiaHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJIH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKoHbI OTpakeHUs cBera. [locTpoeHne M300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

ColOuparomie ¥ pacceMBaromuye JuH3bl. ToHKass JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparolIUX U paccerBaKIIUX JIMH3aX. DopMylia TOHKON JTUH3BL. YBEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. Wurtepdepenuuss cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHENHOE pPACHpPOCTPAHEHUE, OTPAKEHUE U IMPEIOMIICHUE CBETa.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

UccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue nudpakiumu ceera.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OpUMEHUMMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynatsel
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETAa B BAKyyMe, ITPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJIECHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsI3p Macchl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBL. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
Otkpsitue u uccnenoBanue horodddexra. Onwitel A. I'. CToseroBa. 3aK0HBI

dororddexra. YpaBuenue DunmTeitHa 1t hoTodpdekra. «KpacHas rpanunar
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(heKT HAa yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOrO0 YpPOBHSA JHEPruM Ha Jpyroil. Buubl
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bomusl e bpoiis. KopnyckynsipHO-BOTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

Halntonenue nuHeyaThIX CIIEKTPOB U3ITYUESHHUSL.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmronenue nuHeRyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3nyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
BiusiHue paguoakTHBHOCTH Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4YeHHE. 3aKOH PaJOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B aape. SAnepHbie cuibl. Jlepekt Macchl sapa.

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl W TEPCHEKTHBBI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otamnbl pa3BUTHS acTpoHOoMUU. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE
aACTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3gus, spKye 3BE3BI, IUIAHETHI, UX BHIUMOC
NIBHOKEHHE.

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaldbHBIM KiIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIAaBHOW TMOCJEI0BaTEILHOCTH. BHyTpeHHEe cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Ponp Qusukn u acTpoHOMHHM B IKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, pOJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHWEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeNICHHE TUIOMAIU TIIIOCKUX (Uryp u o0bEéMa Tell.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpaIbHBINA
AHAJIN3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTellb, UHAYKIIMOHHAS I€4b, pajap, PaauoNpUEMHHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Puszmka» Ha YpPOBHE CPEIHETO OOIIETO
oOpasoBanusi (0a30BBIN YPOBEHB) JODKHO 00€CTICUUTh JOCTHKEHUE JIMIHOCTHBIX,
METAnpeJMETHBIX W MPEAMETHBIX  00pa3oBaTEIbHBIX  pPE3yibTaTOB  C
UCTIONIb30BaHNEM 000pYIOBaHUS IIeHTpa oOpa3oBaHms « Touka pocTay.

JINUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0IKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMUEH JIMYHOCTU, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMW, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIEeCTBa, PACUIUPEHHUE KU3HEHHOTO
ONBITAa U OMNBITA JIESATEIBHOCTH B MPOLIECCE Peajr3alii OCHOBHBIX HAIPaBICHUU
BOCIUTATEIILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKJAHCKON MO3UIIMKM 00YYarOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHIICKOTO OOIIECTBA;

NPUHATHE  TPAJULIUOHHBIX  OOLIECYETOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYMPABJICHUU B 00pa30BaTEIbHOM OpraHu3alluu;

YMEHUE B3aMMOJECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHMS:

c(hOopMHUPOBAHHOCTh POCCUHCKOU TpakIaHCKOU UEHTUYHOCTH,
IaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXECHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
JEATEIbHOCTH YUYEHOIO;

OCO3HaHME JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

4) 5¢TeTHYeCKOr0 BOCTIMTAHMS:



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAsl 3CTETUKY Hay4HOIO TBOPYECTBA,
OpUCYLIEro (pU3NYECKOil HAYKE;

5) Tpy/10BOTr0 BOCIIUTAHMS:

UHTEpPEC K Pa3IUYHBIM cdepaM NpoPecCHOHANBHONU IEATENHHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyuieit npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U caMO0Opa30BaHMIO B 00JaCTH
(bu3MKK HA TPOTSHKEHUN BCEH JKU3HH;

6) IKOJIOrH4eCKOro BOCIIHTAHHUS:

c(OpPMHUPOBAHHOCTh JKOJIOIMYECKOW KYJIbTYpPbI, OCO3HAaHUE TJI00aIbHOrO
XapaKkTepa KOJOTUUECKUX MPOoOIeM;

IUIAHUPOBAHUE U OCYIIIECTBICHUE JICCTBUIA B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacCHIMpEHHUE OMbITa JEATEIbHOCTH 3SKOJOTMYECKON HAaNpaBJIEHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAaHUM 10 (PU3HUKeE;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAy4YHOH JI€ATEIIbHOCTH, TOTOBHOCTh B MpOLECCEe
U3ydeHus  (QU3MKU  OCYUIECTBJISATh  NPOEKTHYI0 U HCCIIEJOBATEIbCKYIO
NEeATEeIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITeIbHO  (popMyIMpoOBaTH M aKTyaJIM3UpPOBATH  IIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU JCATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPUU HX
JIOCTHIKCHHS
BBISIBIISITh  3aKOHOMEPHOCTH W TNPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(U3UYCCKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH,
KOOPJAVMHUPOBATh M  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
ba3zoBble ucciaeaoBare/bCKue JeliCTBUS.



BJIQJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOYEBBIMH MOHSATHUSIMUA W METOJAMHU
(u3HYecKoil HayKH;

BJIA/ICTh HABBIKAMHU y4eOHO-HCCIICIOBATEIIHCKON M MPOSKTHON NESITEIbHOCTH
B 00y1acT (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pelIeHusl 3a/1ad (PU3MUYECKOTO COJACpPKAHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB ITO3HAHWS;

BJIAJCTh BHJAAMH JEATEIBHOCTH I10 IIOJIYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETAlUUd, MPEeoOpa3oBaHUI0O M TPUMEHEHUIO B PAa3IUYHBIX Y4eOHBIX
CUTYaIsIX, B TOM YHCIIC TIPH CO3/IaHUU YICOHBIX MMPOEKTOB B 00J1acTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ peIleHUs, HaXOAUTh AapryMEHThl IJid JO0Ka3aTeIbCTBa
CBOMX YTBEPXICHHM, 3a1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aQHAM3WPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3a/laud B 00pa30BaTENbHOU
JESATETLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATh TPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHWA MO0 (uU3MKe B MPAKTUYECKYIO 0O0JaCTh
KU3ZHENIESITEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, ITPEJIaraTh OpUTrHHAIBHBIC ITOAXOBI U PEIICHNUS,

CTaBUTD MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATHUBHBIC PEIICHUSI.

Pabora ¢ nundopmanueii:

BJIAJICTh HABBIKAMHU TOJNy4YeHHs] WH(POpMAIUU (HU3UIECKOTO COICPIKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBJIATh IIOWCK, aHaJM3,
CUCTEMAaTH3AIMI0 W WHTEPIpETalui0 WH(pOpMAIUU pa3MYHBIX BUAOB U (PopM
IPE/ICTABJICHHS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpelCTBa  MH(MOPMAIIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B PEIICHUHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 ¢ COOJIIOJEHHEM TpeOOBaHUN SProHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHCHBI, PECYypCOCOEpeEHHUsS, TPABOBBIX M  JTUYECKHX HOPM, HOPM
nH(pOpMaITMOHHOW 0€30MaCHOCTH;

co371aBaTh TEKCThl (DU3MUECKOTO COACpPKAaHUS B Pa3IUYHBIX (opmarax c
y49€TOM Ha3HAYCHUST HHPOPMAIIUU | TEJICBON ayIUTOPHH, BEIOMpAst ONITUMAIILHYIO
(dbopMy TIpEeICTaBIICHUS U BU3yaJIH3aIUH.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUSA:
OCYIIECTBJISITH OOIIIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOMU JEATEIBHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CHUTyalldd ©  CMST4YaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON W WHIUBUIYUIBHOU
padoThI;

BBIOMpATh TEMAaTUKYy U METOAbl COBMECTHBIX JEHUCTBUH ¢ Y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEU KaXJ0r0 WICHA KOJJICKTHBA;

MPUHUMATh I1EJIM  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ MNOCTHXEHUIO: COCTABIJISITH IUIAH JEHWCTBUM,
pacmpenensiaTb pojd ¢ Y4€TOM MHEHHMH YYacCTHHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
oO1IMi pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C IIO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATENBHYIO JCSITEIBHOCTh B 00JACTH
GU3NKH W aCTPOHOMHHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYyIHPOBATH
COOCTBEHHEBIC 33J1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTUYECKONW padOTHI C YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpsITh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 34 PEILIECHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMH B 00JaCTH
(u3HUKH, TOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLMOHAJIbHbIA HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBHI B JICSITEIHHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BIIQJICTh  HABbIKAMU  TO3HABATENbHOM  pedliekcMH Kak  OCO3HAHUA
COBEpIIaEMbIX JCHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, MX PE3YJbTaTOB U
OCHOBaHUI;



UCIIOJIB30BATh MPUEMBI PEQIICKCUU ISl OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
peIIeHus;

YMETh OIIEHUBATh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHUIO;

IPUHUMATh MOTHUBBI W apryMEHTHl JPYrUX TIPU aHalM3€e pe3yJbTaToB
JeSITeNIbHOCTH,

IPUHUMATh Ce0s1, TOHUMasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBhl APYrUX TIPU aHallU3e pe3yJIbTaToB
NeSITeTbHOCTH,

PU3HABATh CBOE MPaABO M MPABO APYTHX HA OMIUOKH.

B mpomecce mocTrKeHHS JTUYHOCTHBIX PE3yJbTATOB OCBOCHHS IPOTPaMMBbI
no (Qu3MKe i1 YPOBHS CcpeaHero oOmero oOpa3oBaHUS y OO0y4arolmuxcs
COBEpIICHCTBYETCS OMOIMOHATBHBIN WHTEJUICKT, MIPEATOIar Al
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOITMOHATIBLHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 33 CBOE TIIOBEJEHHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMIECH CTPEMIICHHE K JOCTIIKCHUIO TEH |
yCreXy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €T0 TMPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTNIEPEIKMNBAHUIO;

COILIMATIFHBIX HABBIKOB, BKIIFOUYAIOIINX CITOCOOHOCTH BBHICTPAaNBATh OTHOIIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kiaacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3UKKM B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepHalibHas TOYKa, MHEpIMaIbHasl CUCTeMa OTCU€Ta, abCOIIOTHO TBEPOE TEJO,
WJICATbHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUECKUH 3apsi/i PU pelIeHUH (PU3NUECKUX 3aj1ay;



pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHWKHU, MOJIEKYJISIPHO-KMHETUYECKONM TEOpUH CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeJl, IABUKEHHE 10 OKPYXHOCTH, HHEpPLHA,
B3auMoJielicTBUe Tell, nu(dy3us, OPOYHOBCKOE JIBM)KCHHUE, CTPOSCHUE JKHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ MTPU HAIPEBAHUHM (OXJIAXKIECHUU ), TETLLIOBOE
paBHOBecHE, WCIIapeHUe, KOHACHCAIUs, TUIABJICHHE, KPUCTAJUIM3alUs, KHUIICHHE,
BJIQXKHOCTb BO3/yXa, IOBBIIICHNE JaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXKIy IIapaMeTpaMu COCTOSHHMA Ta3a B H30Ipoleccax,
ANEKTPU3aLHUs TEJl, B3AUMOJEHCTBUE 3apsJI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysl (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MYTh, INEPEMEIICHHE, CKOpPOCThb, YCKOPEHHME, Macca Tena, CHJIa,
UMIYJbC Tella, KHHEeTHYECKasl SHEprus, MOTEHIMANbHAs SHEPrusi, MeXaHU4YecKas
paboTa, MexaHWMYecKas MOIIHOCTh; HIpPH OINMCAHWU MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCHOJIb3YEMBIX BEIMYUH, WX OOO3HAUEHUS W EIUHMIIBI,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEIMYMHAMU;

OMHCHIBATh M3yUYEHHBIC TEIUIOBbIE CBOMCTBA TEJN W TEIUIOBBIC SIBICHHUS,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KWHETUYECKasi SHEPrusi XaoTUYECKOTO JBUKEHHSI MOJIEKYJ, CpEeIHEKBaIpaTUyHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KO3 (QUIIMEHT TMOJEe3HOTO JACUCTBUSL TEIJIOBOIO JBUTATENsA; IpPU ONUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (UBUYECKUH CMBICI HCMOJIb3YEMbIX BEJIMYMH, HX
0003HAYeHUsI W €IUWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO
($U3NYECKYIO BEIMUUHY C APYTUMHU BEIUYUHAM;

ONMUCHIBATh U3YUEHHBIE IJIEKTPUUECKUE CBOWCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIUYUHBL: JJIEKTPUUYECKUN 3apsii,
ANEKTPUYECKOE MOJIe, HAIPSHKEHHOCTD IMOJIsl, MOTEHUHAJl, pa3HOCTh MOTEHLNAJIOB;
OpU ONHCAHWHM TPABUIBHO TPAKTOBATh (DU3MUECKHA CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] U EOUHMIIBI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Yys (hU3nueckue
3aKOHBI U MPUHLHUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akons HeroTona,
3aKOH COXpAaHEHUS MEXaHMYECKOH OJHEPruM, 3aKOH COXpPaHEHMsI MMITLyJIbCa,
OPUHLKIT CYNEepHO3UIUN CHJI, TPUHLUI PABHOIpPAaBUS HHEPLUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON PHEPrUU TEIUIOBOIO JBUKEHUS MOJIEKYJI C
abCOIOTHON TeMIlepaTypoM, MEPBbIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOro 3apsina, 3akoH KyroHa, mpu 35TOM pazauyarh CJIOBECHYIO



(GbOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHWE W YCIIOBUS (TPaHUIIBI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHWHIMIBI JEHCTBHS MAaIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHUS MX O€30MacHOr0 MCIOIb30BAaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, TPH 3TOM
dbopmynupoBarh mpobiieMy/3amady M THIOTE3y Yy4eOHOro OKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIIOKEHHOTO OOOPYIOBaHHWSA, MPOBOJUTH OMBIT H
bopMyJIUpOBATH BHIBOBI,

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUST (PU3UUYECKUX BEIUYUH, TPU
TOM BBIOMpATh ONTHUMAJBHBI CHOCOO M3MEPEHUs W HCIOJIb30BaTh W3BECTHBIC
METO/bl OLIEHKHU MTOIPEIIHOCTEN N3MEPEHNM;

UCCJICIOBATh  3aBUCHMOCTH  MEXAY  (U3HYECKUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
dbukcupoBaTh pe3yiabTaThl MOJYYECHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYHUH B
BUJIe TaOIUIl U rpadKOB, AENIaTh BBIBOJBI [0 PE3YIbTATaM UCCIICIOBAHUS;

cobrofaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENHCKOW U IMPOEKTHOM
JESTETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOHCTB M JIAOOPATOPHOTO
000pyaOBaHuUS;

pemiaTh pacuéTHbIC 3a7ayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u
BBIOMpPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe I €€ pelIeHHs, TPOBOIUTh PAacU€Thl U OIEHWBATH PEATBHOCTH
TIOJIYYCHHOTO 3HAYCHHS (PU3HYCCKON BEITMUNHBI,

peniaTh KaueCTBEHHbBIC 3aa4i: BHICTPAUBATh JIOTUYECKH HEITPOTHBOPECUUBYIO
LEMOYKY PACCYXKJICHHII C ONOpOM Ha H3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MpHU  pEIIeHUH  y4eOHbIX  3aJad  COBPEMEHHbIE
uH(}OPMAIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
¥ TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYSHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTydaeMyto HH()OPMAITHIO;

PUBOAUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCITOJIP30BaTh TEOPETHYCCKUE 3HAHUS MO (U3NKE B MOBCETHEBHON JKU3HU
JUtst o0ecrieyeHus: 6€30MacCHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU



YCTPOMCTBAMHU, JJIsI COXPAHEHHS 3J0POBbSI U COOIIOJICHUSI HOPM 3KOJOTHYECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B Tpynmne C BHINOJHEHUEM pPa3IMYHBIX COIUMATIBHBIX PpOJIEH,
IUTAaHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO pACHpeNesiTb OO0S3aHHOCTU U
IJIAHUPOBATh AESATEIbHOCTh B HECTAHAAPTHBIX CUTYAaIlUsX, aJl€KBATHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE paccMaTpUBaeMON MPOOIEMBI.

K xonmy oOydenuss B 11 kJjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUIN:

JEMOHCTPHUPOBATh Ha MpPUMEpax pojb U MecTo (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B Pa3BUTUA COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUW, B MPAKTUYECKOW NESATENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
¢bu3HYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS] H3YyYEHHBIX (DU3MUECKUX MOJCINECH:
TOYECUHBIN AJEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, siAepHAas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO sipa MpH pelieHuu (PU3nYecKux
3ajad;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (IMPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOAMHAMUKU M KBAHTOBOW (PUBMKU: AJIEKTpUUECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHUTOB, JJICKTPOMarHuTHas WHAYKUHWS, JACHUCTBUE MArHUTHOIO TIOJISI Ha
NPOBOJAHUK C TOKOM M JBIOXKYIIUWUCS 3apsifi, AJEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACIpPOCTPAHEHUE CBETA, OTPaKEHHE, MPEIOMIICHUE,
unTepbepeHus, audpakius W TOJMApPU3alMs CBETa, JHUCIEPCUs CBETa,
doToanekTpudeckuii 3G ekt (porodaddekT), CBeTOBOE TaBICHNE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaTuOaKTUBHOCTB;

ONUCHIBATh M3YYECHHBIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3IU4HBIX  Cped) U
AJIEKTPOMArHUTHBIEC SIBIICHUS (MPOLECCHI), UCMHOJIb3ys (U3UYECKUE BEIUYUHBI:
ANEKTPUYECKUIM 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHE, BIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJIBIKYIIAs CHia, paboTa TOKa,
WHJIYKIIMST MAarHUTHOTO TMoJisA, cwia Awmmepa, cuia JlopeHiia, WHIyKTUBHOCTb
KATYIIIKW, SHEPrus JJIEKTPUYECKOT0 U MAarHUTHOrO TMOJeH, MEepHoJ M YacToTa
KoiebaHuii B KoseOaTenTbHOM KOHTYpe, 3apsij M CUJla TOKa B MpOIEcce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKasi CWjia JIMH3BL, NMPU ONUCAHUU NPaBUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €AUHUIILI, YKa3bIBaTh
dbopMybl, CBSA3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;



OMHCHIBATh W3yYCHHBIE KBAHTOBBIC SBJICHUS W TMPOIECCHI, HUCHOIB3YS
¢u3nYecKue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUO TIOJTypactaa, SHEPTUs CBA3H
aTOMHBIX fJIep, MNPU OINMCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W €JUHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (DU3MUYECKYI0 BEIWYHHY C JPYTUMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NIECKON BETUUMHBI,

aHAIM3UPOBaTh (U3MUECKHUE MPOIECChl U SBIICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI U MPUHIMUIIBL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHPHOTO M MapauIeIbHOTO
COCIMHECHHS TPOBOJHHUKOB, 3akoH Jlkoyms—JIeHra, 3akoH 3JIE€KTPOMArHHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacpoOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHINTeHa /it doTtorddexra,
3aKOH COXpaHEHWsS DHEPryd, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUIECKOTO 3apsiia, 3aKOH COXPAaHEHUsS MacCOBOTO YHCIA, TOCTYJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM Pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHE M YCIOBHUS (TPaHUIBI, OOJIACTH)
IPUMEHUMOCTH;

OTIpeIEIIATH HAMPaBJIEHNUE BEKTOPAa HHAYKIIMA MAarHUTHOTO TIOJIS MPOBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenna;

CTPOUTH W ONHCHIBaTh M300paKEHUE, CO37aBAEMOE TIUIOCKUM 3E€pKaJioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUH W
IPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH: MPH 3ITOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Yy4eOHOro JKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY U3 NPEIJIOKEHHOTO OO0OpYyIOBaHUS, MPOBOJWUTH OIBIT U
dbopMyIUpOBaTh BHIBOBI,

OCYUIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYUH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIMOCOO M3MEPEHUS W HUCIOJIh30BaTh W3BECTHBIC
METO/bl OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKMX BEJIMYMH C HCIHOJIb30BaHUEM
OpSMBIX M3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHUAC TAOIUIl U
rpaduKoB, AIaTh BHIBOJBI ITO PE3yJIbTaTaM UCCIICIOBAHMS;

coOro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HCCIIEOBAaHUMN B
paMKax y4eOHOTro OSKCIEpPUMEHTa, Y4eOHO-MCCIENOBATENHCKOW U TMPOEKTHOM
JESATETHPHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pya0OBaHUS;

pemiath pacu€THhle 3aJayd C SBHO 3aJaHHOM (U3MYECKOW MOJIEINbIo,
UCTIONIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaIu3a YCIOBHS 3a/1a4u



BEIOWPATh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (hOPMYIIHI,
HEOOXOJMMbIE Jisl €€ pEelIeHUs], MPOBOJUTh PacyE€Thl U OLICHUBATH PEATbHOCTH
MOJIy4YE€HHOI0 3HaYeHUsI (PU3NYECKON BEJIMUUHBIL;

peniaTh KaueCTBEHHbIC 3aJa4l: BHICTPAUBATh JIOTHYECKH HETTPOTHBOPEUUBYIO
LEMOYKY PACCYKJIECHHII C ONOpOM Ha H3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJB30BaTh  TPU  pEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYYSHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOJTydYaeMyr0 HH()OpMaIIHIO;

OOBSACHATH TMPUHIUIBI JEHCTBUS MAallluH, TNPUOOPOB M TEXHUYECKUX
YCTPONCTB, Pa3ianvarh yCJIOBUs UX O€30MACHOTO MCIOIB30BAHMS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJB30BaTh TEOPETUUECKUE 3HAaHMS MO (U3UKE B TMOBCEIHEBHON >XKHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU O0pallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXPAHEHUS 3I0POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaOIIEH CpeIE;

paboTaTh B Trpynmne C BbHINOJHEHUEM pPa3IMYHBIX COIUATIBHBIX PpOJIEH,
MJIAaHUPOBATh PaldOTy TPYIIbI, palMOHAIBLHO paclpeiesaTh O00sS3aHHOCTH U
IJIAHUPOBATH AESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUSUKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXpaHEHUSI B MEXaHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmorexa [IOK

®a3oBbIE Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazgeny

Paznen 4. DJJIEKTPOAUHAMUKA

24

bubmuorexa [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 11 1 3 bubmuotexa [IOK
' UHIYKIUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHbHIE 9 1 bubnuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
frrmka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i 6
MICMEHTHI KBARTOBOI OIITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0

https://m.edsoo.ru/7f41c97c

bubmunorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 E;IESZI;T:(;{si?g/I; £41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mraromiee TOBTOPEHHE 4 E;I[?;;Ir(r)f:;si?r?}é £41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue op
n/n Bcero u3ydyeHusi  oOpasoBaTe/ibHbIE
padoThbI padoThI
pecypchl
®usznka — HayKa O MPUPOJIE.
1 Hayunbie MCTZ BI HO?I))H;)HI/IH 1 bubmmorexa LOK
Y a https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero MUpa
Poine 1 MecTo ¢pu3uku B
5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubmuoreka [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TEILHOCTH JIIOICH
MexaHu4ecKoe JBUKEHHUE.
OTHOCHUTEIFHOCTh MEXaHHUYECKOTO bubmuorexa [JOK
3 1
nBwxkeHus. [lepemerenne, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPSIMOJIMHEHOE 1 bubnmnoreka [JOK
JIBUOKEHUE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnnorexa HOK
5 1
JIBVKEHUE https://m.edsoo.ru/ff0c372e
5 CBobOonHOoe najieHue. Y ckopeHue 1 bubnmoreka [JOK
CBOOOJTHOTO MAJIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiitHoe 1BUXEHUE.
7 I[EI/I)KeHI/Ie MaTepHuaabHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Tpunuun otHocutenbHoCcTH ["anmuines. 1 bubnnorexa HOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNHepuyanbHble CHCTEMBI OTCUETA.
Ilepseiit 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 Cymnepno3uiuu cui. Bropoii 3akon bubmmorexa LOK
. https://m.edsoo.ru/ff0c3be8
HeroroHa 17151 MaTepuanbHON TOUKH

10 Tperuit 3akoH HproToHa 1151 bub6nmoreka [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsArotenus. Cumna

11 TsokecTu. [lepBas kocMudeckas bubmorexa HOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
TElla https://m.edsoo.ru/ff0c3el8
Cwiia tpenus. Koadumment tpenns.

13 Cua ZI;HpOTI/IBJ'IeI—(IbI/Iq:{ npu JIBIF/[I’)P;(eHI/II/I bubmorexa [TOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUIKOCTH WU Ta3e
[locTynarenbHOE U BpalaTelibHOE

14 JIBIDKEHHE a0COFOTHO TBEPIOTO TeJa. bubmuorexa [JOK
MowmeHnT cwibl. [1neyo cumnsl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENA
HMirynsc MaTepUaIbHON TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYECK. bubnnorexa JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE NBUKEHHE
PaboTa 1 MOIIHOCTH CHUIIBI.

16 Kunernueckast sHEprus MaTepualbHON bubnmnorexa [JOK
Touku. Teopema 00 n3MEHEHUH https://m.edso0.ru/ff0c4502
KMHETUYECKON SHEPIUr

17 [ToreHunanbHast SHEPTUSL. bubnmnorexa HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHIManbHast SHEPTHSI YIIPYTO
ne(OPMHUPOBAHHON MIPY KUHBIL.
[ToTeHnanbpHast SHEPTHs TeJaa BOIU3U
TIOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c46la

18

[ToTeHnManbHbIE U HENOTEHIINAIBHbIE
cuibl. CBs3b pabOTHI
HETIOTEHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPrHH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHHUUECKOM
SHEpPTUN

butmmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTtopHnas pabota
«MccnenoBanue CBs3M pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYECKOM SHeprun
TeJa Ha MPUMEPE PaCTIKCHHUS
PE3UHOBOTO KTyTa

Konrponbnas padora o Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHHS B MEXaHHUKE)

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KWHETHYECKOU Teopuu. bpoyHoBCKOe
newkenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBWKCHUS U
B3aMMO/JICHCTBHS YaCTHI[ BEICCTBA.
Mopenu cTpoeHus ra3os, XKUIAKOCTEH
U TBEPABIX TEII

23

Macca monekyin. KonuuectBo
BemlecTBa. [locrosnnas ABoraapo

24

TemnnoBoe paBHOBecHe. TeMiepaTypa
u e€ uzmepenue. Illlkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

Hneanpueii raz 8 MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemnepaTypa Kak Mepa

26 cpeaHel KUHeTUYECKOW YHEPTUH bubnmnoreka [JOK
JIBUJKEHHS MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSTHUS
pa3pekeHHOTO raza»

29 N3onporiecchl B HaeabHOM ra3e u ux bu6nuoreka [IOK
rpaduyecKoe IpeICTaBICHHIE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHEeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 croco0Obl e€ u3menenus. Komuuecto bubmmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HUACaTHLHOTO
rasa

31 Bunpl Teruionepenaun bubnnorexa LIOK

https://m.edso0.ru/ff0c5c36
VY nenbHas TEIOEMKOCTh BEIIECTBA.
32 KonmdecTBo TEIIIOTHI MpH brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauabaTHbI mpoiece

33 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmnorexa [JOK
MIPUMEHEHHUE K U30Ipoleccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTts IpoIIecCcoB B bubmunorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoit 3akoH
TCPMOAUHAMUKNU

https://m.edsoo.ru/ff0c6230

[Mpunnun aeiictus u KI1J{ termnoBoit

butmmoreka [JOK

35
MAaIlWHbI https://m.edso0.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOJIOTHYECKHE MTPOOIEMBI
TEIUIOPHEPTETUKH
38 Ob6o6maromuit ypok «MoekyspHast bubmmoreka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTtponsHast paboTa mmo teme
39 «Monexynsipaas puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJIEHCAIHS. bubnmnoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEILHAS
41 BJIQXKHOCTh BO3AyxXa. HachImeHHbIN bubmmorexa [JOK
AyXa. H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraimuueckue n
42 amop(dHbIe Tena. AHU30TPOITHUS bubnnorexka HOK
CBOMCTB KpUcCTaJIOB. JKujakue https://m.edso00.ru/ff0c65f0
kpuctauibl. COBpEMEHHBIE MaTePHAITBI
[TnaBiieHVe ¥ KPUCTAUIA3AIIHS.
43 VY nenbHas TEIUIOTA IUIABICHHUS bubsmorexa LHOK
' https://m.edso0.ru/ff0c6708
CybOnumarnust
bu6nuoreka [IOK
44 % 0
DABHCHHUE TEITIOROTO haianea https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUIEeCKUN bu6nunoreka [IOK

3apsa. [IBa BUa 3JEKTPUIECKUX

https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsIoB

[TIpoBOAHUKY, AUINEKTPUKHU U

bu6nunoreka [IOK

46 MMOIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS
YHpOBOa p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUIECKOTO 3apsiaa
B3aumonernicTtBre 3apsa10B. 3aKOH
47 Kynona. ToueyHBIN 3JIEKTPUICCKUAT bubmmorexa TTOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTE 37€KTpUUECKOro
48 nostst. [IpuHIM cynepno3unuu bubnmnoreka [JOK
ANEKTPUYECKUX MoJeH. JInanu https://m.edsoo.ru/ffOc6df2
HanpsHKEHHOCTH
Pabota cui 31eKTpoCcTaTuYecKoro
49 osts. Iloreruman. PasHocts Bubmaorexa ITOK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
I[IpOBOIHUKN U OUDIIEKTPUKU B
50 3J1peKT OCTaTUIECKOM HT£Ie bubmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi pOHUIIAEMOCTb
butmmoreka [JOK
51 DaextpoéMrocTs. Konaencaro
R A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHAEHcaTopa. DHEPrUs 3apsKEHHOT0 bubmmorexa LOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTOpa
53 JlabopaTtopHnast pabota "U3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMI NENCTBUS U IPUMEHEHUE
54 KOHJIEHCAaTOPOB, KOIUPOBAJIBHOTO

amnrmapara, CTpyWHOTO ITPHHTEpA.
DIIeKTpOCTaTUYECKAs 3aIHTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHUE DIIEKTPOIIPHOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBHUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuiia Toka. Hanpsixenue.
Conpotunenue. 3akon Oma a1t
y4acTKa Ienu

56

[locnenoBarenbHOE, apaIeNbHOE,
CMEILIAHHOE COEIMHEHNE
npoBoAHUKOB. JlabopatopHas paboTa
«/3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edso0.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTD ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-JleHa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne DJIC uctouHnka TokKa u
€ro BHYTPEHHETO CONMPOTUBICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAS MPOBOJANUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COHpOTI/IB.HeHI/ISI MECTAJJIOB OT
TemnepaTypbl. CBEpXIPOBOJAUMOCTh

60

DIEKTPUIECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonmynpoBoiHUKH, UX COOCTBEHHAS U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [TomynpoBonHUKOBBIE
puOopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DIIEKTPUYECKUI TOK B pacTBOpax 1

pacruiaBax 3J1€KTPOJIUTOB. bubanorexka HOK

62 1
DIIEKTPOIUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponaus
DJIEKTPUUYECKUI TOK B ra3ax.

63 CaMOCTOSTCITbHBIA 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psa. MoHus. https://m.edsoo.ru/ff0c84ae
[Tma3zma
DnekTpruueckue mpruoopsl U

64 YCTPOKCTBA U UX IPAKTUYECKOE 1 bubnmoreka [JOK
npumeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«ONEeKTpOAMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrtponbnas pabora o Teme

66 «QnextpocTartuka. [1ocTosHHBIH 1 bubnmoreka [IOK
aeKTpUudecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

67 PesepBHblit ypok. KonTponbHas 1 bu6mmoreka [IOK
pabora o Teme "DieKTpoguHaMuKa" https://m.edso0.ru/ff0c8c56

68 PesepBublil ypok. O600maronmii ypok 1 bu6mmoreka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Kontpoabubie | IlpakTHueckue fll:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoThI pecypes:
[TocTossHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBue. MarHutHoe mojJe. 1 bubmuorexa [JOK
BekTtop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON MHIYKITUH
MarauTHO€ 1oJie MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
B3aumopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHas padota «3yuenue 1 1 bu6muoreka [IOK
MAarHUTHOTO MOJISl KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO IIOJIS Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.

4 JlaGopaTopHas pabota 1 1 bu6nmoreka [JOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

Jle¥icTBue MarHuTHOTO MOJIS Ha

5 JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubnmorexa [JOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomarauTHas uHAyKus. [Totok

6 BEKTOpa MarHuTHOM uHaykuu. I1C 1

WHIYKIWA. 3aKOH 3JIEKTPOMarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykunn Papanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM UHITYKIIHH»

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHHE
camouuaykiuu. 3/C caMOUHTyKIIUH.
DHeprusi MAarHUTHOTO TOJIsL KATYLIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuuecKkre yCTpomcTBa U UX
MIPUMEHEHUE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOBUTATENb,
YCKOPHUTEIIU 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok «MarHutHoe
moJie. DJICKTPOMAarHUTHAS WHITYKIIASDY

bu6muoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrtponsnas pabota o teme
«MarsuTHoOe noe.
DJeKTpOMarHuTHasi MHIYKLUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
Kosebanus. ['apMoHHUYecKue
KosiebaHus. Y paBHEHHUE
rapMOHHYECKHUX KOJICOaHHI.
[IpeBpanienue 3Heprun

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja MallblX KoneOaHuil rpy3a Ha
HUTH OT JUJTUHBI HUTH ¥ MAcCChI TPy3a»

14

Konebarenbuplit koHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMAaTrHUTHBIE KOJIeOaHusI B
UJeaIbHOM K0JIeOaTeTbHOM KOHTYpE.
AHANOTHUS MEXTYy MEXaHUUECKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUAMHU

15

®opmyna Tomcona. 3aKkoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJe0aTeTbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOUUX
KosieOaHusX. BeIHYXIeHHBIC
MeXaHHYeCcKHue Kojebanus. Pe3oHanc.
BI)IHY)KI[GHHI)IG BJICKTpOMaFHI/ITHI)IG
KoJeOaHus

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINH TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JENUCTBYIOIIIEE 3HAUCHHUE CUJIbI TOKA U
HaIpsHKEeHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE HIIEKTPUUYECKOT 0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUM 3JIeKTponepeaady

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbsTypa ucnonb3oBanus
3JIEKTPOIHEPT U B IOBCEIHEBHOM
KU3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanudeckue BOJIHBI, YCJIIOBUA
pacmpoctpanenus. [lepuon. Ckopocth

but6mmoreka [IOK

21 pacrpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOIBLHBIE BOJTHBI
29 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bu6nmoreka [JOK
3ByKa. Boicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubmmorexa LOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITEI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs13u. Pagnosokanus
o5 KonTponbhas pabora «Konebanus u bu6nmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonrHeHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpeLeE. bubmuotexa [JOK
ToueuHslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B IUIOCKOM 3epKaje
[Ipenomnenue crera. [TonHoe
)8 BHyTpeHHee oTpaxkeHue. IIpenenbHbii bubnmorexa [JOK
YIOJI IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaboparopHas pabota «3mepenue bu6nmoreka [JOK
MOKa3aTeJisi MPEeJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ff0cd67a
30 JIunssel. [TocTpoeHne n300paxeHwid B bu6nmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. PopmyIia TOHKOM JIMH3HI.
YBenanyeHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JIaGoparopHas paboTa

31 «HccnenoBanue cBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBeta. Cl10XXHBII cOCTaB
39 6enoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
33 Wurepdepennus creta. Judpaxims bubnuorexa LIOK
cseta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOphI U yCTPOICTBA U
yCJ0BUS UX 0€301acHOro MPUMEHEHHUs
I'paHuIBl TPUMEHUMOCTH
36 KJ1accuueckoil mexanuku. [loctynarsl bu6nmoreka [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. Eub OK
nOIMOTEeKA
37 3amMe/yieHNe BpEMEHU U COKpAIlCHHE orexa I}
— https://m.edsoo.ru/ffOcfa42
DHEpPrusi U UMITYJIBC PEISITHBUCTCKOM Eub OK
. HOJIHOTEK
38 gacTuibl. CBS3b Macchl ¢ YHEPTUeH 1 amorexa L
HMITYTHCOM. DHEprus oK https://m.edsoo.ru/ffOcfc68
Kontponbhas padota «OnrTHka. BuG OK
. nonoTeKa
39 OCHOBBI CHICIIHAILHOM TCOPUHU 1

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [Inanka. DHeprus

bu6muoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 LIOK
nOIMOTeKa
41 .0 A.T.
orodppexTa. Onerel https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHUE
42 SﬁHmTegl)Ha H(if)lq)(bOTOE)(b(;@)eKTa bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosdpexra
Hasnenne cpera. OnbiTel 11. H.
43 JleOGeneBa. XUMHUYECKOE ICHCTBUE bubmorexa IOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 no reme «3JI€MEHTBI but6mmorexa [IOK
KBAHTOBOM OITHUKM https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OTBITE
46 Pezepdopna o paccessHIIO 0-4aCTHIT bubmorexa LOK
peOP p ’ https://m.edsoo.ru/ff0d091a
[InanerapHas MOz€EINIb aTOMa
bu6muorexa [IOK
47 ITocrynater bopa
Y P https://m.edsoo0.ru/ff0dOafa
Nznyyenue u nornomenne GoToHOB
48 TIpH TIEPEeX0Ie aToMa C OJHOTO YPOBHS bubmorexa [JOK
P P . yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha IPYyroi. Buasl criekTpoB
BomnHoBbIe cBOMicTBa YacTull. BoIHEI
. but6mmorexa [IOK
49 ne bpoiins. KopnyckymspHo-

BOJTHOBOM qyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHYXKICHHOC N3JITYUYCHUC

50

OTkpbITHE paTuOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo coctapa

PaaruOaKTUBHOI'O U3JTYYCHUA

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMmma-
n3nydeHus. Biusinue
PaaMO0aKTUBHOCTHU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
Nzotonsl. Anbha-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usinyuyeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B sIIpeE.

S nepHblie peakuuu. SnepHbli
peaktop. [Ipo6iembl, IEpCIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SICPHON
SHEPTeTUKU

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHble YacTUlbl. OTKpbhITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
PEruCTpaIfy JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «PyH1aMeHTalbHbIE
B3auMoaeiicTeug. EquHCTBO
(bu3nUecKoi KapTUHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro neda. Co3se3nus,
SIpKI/Ie 3Bé3I[BI, IIJIaHCTHI, ©X BUAHUMOC
nBkenne. CollHEUHAs CUCTEMA

56

Counurte. ComHeuHas akTUBHOCTD.
Uctounuk sneprun CoHIA U 3BE3]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/IBI, NX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TTIABHOM
MoClieIoBaTeNbHOCTU. BHYTpeHHEee
ctpoenue 38&31. COBpeMEHHbIE
MPEACTABICHUS O MMPOUCXOKICHUN 1
sposrrori CoTHIA U 3BE3LT

58

Mneunsiii [IyTe — Hama ['anakTuka.
ITonoxxenne n npuxenue CosHua B
lNanakruke. I'anaktuku. Y€pHbie
JBIPBI B IIPAX TaJaKTUK

59

Bcenennas. PazOeranue rajakTuK.
Teopus boubmoro B3peIBa.
PenukroBoe nznyuenue.
MertaranakTuka

60

Hepemennsie mpo06iieMbl aCTPOHOMUHN

61

Kontpoinbnas pabota «51eMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons ¢puszuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
YeJI0BeKa

63

O6o0matomuii ypok. Pons u mecto
(U3HUKU 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuit ypok. Posib
(dbuzmveckoit Teopuu B HGOPMUPOBAHHUH
MpeACTaBIeHUHN 0 PU3nIecKon
KapTHHE MHUpa




O6o0matomuii ypok. Mecto
(bu3n4IecKoi KapTUHBI MHpPa B 001IIeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUI O TPUPOLIE

66 Pe3epBHbIil ypok. MarHuTHOE M0JIE. 1
DneKTpOMarHuTHast HHAYKITUS
PesepBubiit ypok. OnTrka. OCHOBBI

67 CIEIMAJIBHOM Teopun 1
OTHOCHUTEIILHOCTH
Pezepusblii ypok. KBaHTOBas (hrsmka.

68 3ﬂe£eHTLI};I::T OHOMUU U ’ 1 bubmmorexa IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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